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7KLVVWXG\DLPVDWLQYHVWLJDWLQJWKHQXWULWLRQDOYDOXHRIWKHSXPSNLQIUXLWVIURPGLIIHUHQWORFDOSRSXODWLRQVRIWKHCucurbita pepo
/C. maxima 'XFK DQGC. moschata 'XFK H[ 3RLU  VSHFLHV 7KH FKRVHQ FXOWLYDUV ZHUH 3 3 3 3 3 3 RI ORFDO
SRSXODWLRQV IURP2OWHQLD5RPDQLDQDPHO\ IURP'ROM DQG2OW FRXQWLHV7KHSXPSNLQ FXOWXUHZDV HVWDEOLVKHG LQ WKH WHDFKLQJ
ILHOG RI WKH )DFXOW\ RI +RUWLFXOWXUH LQ &UDLRYD 7KH FKHPLFDO DQDO\VLV RI WKH SXPSNLQ IUXLWV ZDV FDUULHG RXW XVLQJ VWDQGDUG
PHWKRGV 7KHUH ZHUH GHWHUPLQHG WKH GU\ PDWWHU FRQWHQW WKH VROXEOH VXEVWDQFH FRQWHQW WKH WRWDO FDURWHQRLG FRQWHQW WKH
DQWLR[LGDQWDFWLYLW\WKURXJKWKH'33+DQG7UROR[PHWKRG7KHUHKDYHDOVREHHQVWXGLHGWKHFRUUHODWLRQFRHIILFLHQWVEHWZHHQWKH
TXDOLW\ SDUDPHWHUV XVLQJ WKHPXOWLSOH FRUUHODWLRQ FRHIILFLHQWV 7KH UHVXOWV VKRZ GLIIHUHQFHV LQ WKH VWXGLHG TXDOLW\ SDUDPHWHUV
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SRSXODWLRQKDVWKHKLJKHVWDQWLR[LGDQWDFWLYLW\RIPPROO7UROR[
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,QWURGXFWLRQ

7KHSXPSNLQCucurbita moschata'XFKLVLQFOXGHGLQWRWKHFDWHJRU\RIIXQFWLRQDOYHJHWDEOHVEHFDXVHLWLVULFK
LQSKHQROLFVIODYRQRLGVYLWDPLQVLQFOXGLQJȕFDURWHQHYLWDPLQ$ĮWRFRSKHURODQGYLWDPLQ&DPLQRDFLGVDQG
FDUERK\GUDWHV=KDQJHWDO:DQJHWDO7KLVVSHFLHVKDVPXOWLSOHXVHVDVIUXLWVYHJHWDEOHVDQG
DOVRWKHUDSHXWLFDQGPHGLFLQDOSURSHUWLHV0DOLNHWDO$GDPVHWDOEXWDOVRLQWKHWUDGLWLRQDO&KLQHVH
PHGLFLQH=KDQJDQG6KHQJ$FFRUGLQJWR3DGXORVLLW LVYHU\LPSRUWDQWDQGQHFHVVDU\WRNQRZDQG
XVHOHVVNQRZQVSHFLHVLQRUGHUWRPHHWWKHQHHGVRIIRRGIRUWKHIXWXUHJHQHUDWLRQV7KLVVSHFLHVLVFRQVLGHUHGWREH
WKHRQHWKDWPHHWVDOOWKHFRQGLWLRQVIRUDKHDOWK\GLHW*DMHZVNLHWDO
7KH JHQXV &XFXUELWD LQFOXGHV ILYH GRPHVWLFDWHG YDULHWLHV IURP ZKLFK WKUHH Cucurbita pepo /., Cucurbita 
maxima 'DQGCucurbita moschata 'XFKH[3RLUDUHYHU\LPSRUWDQWJOREDOO\ERWKHFRQRPLFDOO\DQGIRUKXPDQ
FRQVXPSWLRQ :KLWDNHU DQG 'DYLV  5RELQVRQ DQG 'HFNHU:DOWHUV  %HFDXVH WKH SXPSNLQ FXOWLYDUV
GLIIHU LQ WHUPV RI QXWULWLRQDO YDOXH WKH EUHHGHUV DQG VFLHQWLVWV VHHN WKHPRVW YDOXDEOH DQG DGHTXDWH IRU QXWULWLRQ
JHQRW\SHV
7KHH[SHULPHQWDOVWXGLHVVXJJHVWWKDWDGLHWZLWKDKLJKHUFRQWHQWRIFDURWHQRLGVSURWHFWVDJDLQVWWKHGHYHORSPHQW
RI FHUWDLQ W\SHV RI FDQFHU HJ OXQJ VNLQ XWHULQH FHUYLFDO DQG JDVWURLQWHVWLQDO FDQFHU PDFXODU GHJHQHUDWLRQ
FDWDUDFWVDQGRWKHULOOQHVVHVUHODWHGWRR[LGDWLRQDQGUDGLFDOIUHH
7KHUHLVDJURZLQJWUHQGDPRQJFRQVXPHUVWRHDWIRRGZLWKKLJKQXWULWLRQDOYDOXHHYHQLILWLVQRWYHU\SRSXODU
7KHSXPSNLQLVLQFOXGHGLQWKLVFDWHJRU\KDYLQJDYHU\KLJKRUQDPHQWDODQGQXWULWLRQYDOXHVRWKDWWKHFRQVXPHUV
EHJDQ WR DSSUHFLDWH WKH VSHFLHV DV D KHDOWK\ DQG YDOXDEOH FRPSRQHQW IRU YDULRXV GLVKHV 7KH SXPSNLQV DUH
FRQVLGHUHGYDOXDEOHYHJHWDEOHVSULPDULO\GXHWR WKHKLJKHUFDURWHQRLGFRQWHQWDQGORZHQHUJ\YDOXH7KHUHIRUH LW
KDVEHFRPHKLJKO\DSSUHFLDWHG LQ WKH ORVLQJZHLJKWGLHWV7KHELRFKHPLFDOFRPSRVLWLRQRISXPSNLQUHJXODWHV WKH
PHWDEROLVPDQGKDVDGHWR[LI\LQJDQGJHQWO\GHK\GUDWLQJHIIHFW
7KLVYDULHW\KDVPDQ\KHDOWK\SURSHUWLHVWKDWPDNHWKHSXPSNLQWRRYHUFRPHWKHPRVWYHJHWDEOHV7KHSXPSNLQ
LWVHOILVDYHJHWDEOHZLWKDKLJK\LHOGHDV\WRJURZDQGWKHUHIRUHFKHDS
+RZHYHUIHZVWXGLHVUHIHU WR WKHSURPRWLRQRI WRWDOFDURWHQRLGVSRO\SKHQROVRURI WKHDQWLR[LGDQWDFWLYLW\RI WKH
SXPSNLQ7KXVWKHREMHFWLYHRIWKLVVWXG\ZDVWRGHWHUPLQHWKHQXWULWLRQDOYDOXHRIVRPHSXPSNLQFXOWLYDUVIURP
2OWHQLDDQGWRSUHVHQWWKHSURSHUWLHVRIWKLVVSHFLHVIRUWKHKXPDQFRQVXPSWLRQ

0DWHULDOVDQGPHWKRGV

7KHVWXG\ZDVFRQGXFWHGXVLQJORFDOSXPSNLQSRSXODWLRQVWZRYDULHWLHVRICucurbita moschata'XFKH[3RLU
DQGWZRRICucurbita maxima'XFKDQGDQGRQHRICucurbita pepo/FXOWLYDU7KHVHZHUHJURZQLQ
WKH WHDFKLQJILHOGRI+RUWLFXOWXUH)DFXOW\RI&UDLRYD ORFDWHG LQ WKH VRXWKZHVWHUQSDUWRI5RPDQLD 
1DQG

(DYHU\IDYRXUDEOHDUHDIRUJURZLQJWKLVVSHFLHV

2.1. Samples preparation  
 
$TXDQWLW\RIJRIHDFKVDPSOHZDVEURNHQXSLQEOHQGXLUHWRPL[JUDPVRIKRPRJHQL]HGVDPSOHSXOS
ZDVPL[HGZLWKPOPHWKDQROLQWHQVHO\DJLWDWHGIRUPLQXWHVXVLQJDYRUWH[7KHH[WUDFWLRQRISKHQROLF
FRPSRXQGVZDVFDUULHGRXWE\NHHSLQJWKHPL[WXUHLQDQXOWUDVRQLFEDWKIRUPLQXWHV7KHPL[WXUHZDVILOWHUHG
DQGWRWKHUHVLGXHVROLGZDVDGGHGPORIPHWKDQRODQGWKHH[WUDFWLRQSURFHGXUHUHSHDWHG
2EWDLQHG WKH WZR H[WUDFWV ZHUH FRPELQHG DQG DQDO\]HG XVLQJ SURWRFROV VSHFLILF ZRUN WR GHWHUPLQH WKH WRWDO
SRO\SKHQRO37DQGDQWLR[LGDQWFDSDFLW\&$
7RWDO GU\ VXEVWDQFH ZDV GHWHUPLQHG LQ DQ RYHQ DW  & WR FRQVWDQW ZHLJKW ,62   6ROXEOH GU\
VXEVWDQFHZDVGHWHUPLQHGE\UHIUDFWRPHWHUDQGH[SUHVVHGLQ%UL[

2.2. The determination of total carotenoids 
 
 7KHZHLJKHGVDPSOHVKDYLQJEHHQSXWVHSDUDWHO\LQLQDFHWRQHPOIRUHDFKJUDPZHUHKRPRJHQL]HG
ZLWK %UDXQ05  3OXV IRU RQH PLQXWH 7KH KRPRJHQDWH ZDV ILOWHUHG DQG ZDV FHQWULIXJHG XVLQJ WKH +HWWLFK
8QLYHUVDO5FHQWULIXJHDWUSPIRUWHQPLQXWHV7KHVXSHUQDWDQWZDVVHSDUDWHGDQGWKHDEVRUEDQFHZHUH
UHDG DW QP RQ &DU\  VSHFWURSKRWRPHWHU ,W ZDV UHFRUGHG WKDW &KORURSK\OO D VKRZHG WKH PD[LPXP
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DEVRUEDQFH DW  QP FKORURSK\OO E DW  QP DQG WRWDO FDURWHQ DW  QP 7KH YDOXH RI WKHVH SLJPHQWV ZDV
FDOFXODWHGXVLQJWKHPHWKRGGHVFULEHGE\'LQXHWDO

2.3. Determination of antioxidant activityLQHTXLYDOHQW7UROR[DQGDVFRUELFDFLGHTXLYDOHQW

,Q RUGHU WR GHWHUPLQH WKH DQWLR[LGDQW DFWLYLW\ RI WKH H[WUDFW RI SXPSNLQ SXOSZDV XVHG WKHPHWKRG GHVFULEHG
+DWDQRHWDOZLWKVRPHPRGLILFDWLRQV&RVPXOHVFXDQG7UDQGDILU5HDJHQWVXVHG0HWKDQRO0HUFN
$FLG$VFRUELF7UROR[0HUFN'33+6LJPD$OGULFK7RHVWDEOLVKWKHFDOLEUDWLRQFXUYHIRU7UROR[ZHUHSUHSDUHG
VHYHQ 7UROR[ VROXWLRQVZLWK FRQWHQW       PP 7R HVWDEOLVK WKH FDOLEUDWLRQ FXUYH IRU
DVFRUELFDFLGVWDQGDUGVZHUHSUHSDUHGZLWKDVFRUELFDFLGFRQWHQWRIEHWZHHQSSP
:D\RIZRUNLQJ
7KH ZRUNLQJ SURWRFRO LQFOXGHV WKH IROORZLQJ VWHSV PL[  PO DQG  PO VDPSOH '33+ PHWKDQRO VROXWLRQ
6DPSOHVREWDLQHGZHUHPL[HGYLJRURXVO\DQGOHIWLQWKHGDUNIRUPLQ$IWHULQFXEDWLRQWKHDEVRUEDQFH
ZDVPHDVXUHGDWQPZDVGHWHUPLQHGWKDWE\XVLQJWKHWZRFDOLEUDWLRQFXUYHV)RUGHWHUPLQDWLRQVZDVXVHGD
VSHFWURSKRWRPHWHU(YROXWLRQ899LV6SHFWURSKRWRPHWHU
7KHDQWLR[LGDQWFDSDFLW\ZDVPHDVXUHGLQWKHH[WUDFWVGLOXWHGLQPHWKDQROXVLQJWKH'33+GLSKHQ\O
SLFU\OK\GUD]\O DVVD\ DV GHVFULEHG E\ +DWDQR HW DO  ZLVRPH PRGLILFDWLRQV &RVPXOHVFX DQG 7UDQGDILU
%ULHIO\ HDFKPHWKDQROGLOXWHGH[WUDFW ȝ/ZDVPL[HGZLWKPORI DYY'33+PHWKDQROLF
VROXWLRQ7KHPL[WXUHZDVLQFXEDWHGIRUPLQDWURRPWHPSHUDWXUHLQWKHGDUNDQGWKHDEVRUEDQFHZDVPHDVXUHGDW
QPRQ9DULDQ&DU\89±9LVVSHFWURSKRWRPHWHU9DULDQ&R86$7KHLQKLELWLRQRIWKH'33+UDGLFDOE\
WKH VDPSOHV ZDV FDOFXODWHG DFFRUGLQJ WR WKH IROORZLQJ IRUPXOD '33+ VFDYHQJLQJ DFWLYLW\   
>í$EVVDPSOH$EVEODQN@î7KH'33+VFDYHQJLQJDFWLYLW\ZDVVXEVHTXHQWO\FDOFXODWHGZLWKUHVSHFWWRWKH
K\GUR[\WHWUDPHWK\OFKURPDQFDUER[\OLF DFLG 7UROR[ ZKLFK ZDV XVHG DV D VWDQGDUG UHIHUHQFH 6L[
FDOLEUDWLRQ VROXWLRQVRI7UROR[    DQGP0ZHUH DOVR WHVWHG WR HVWDEOLVK D VWDQGDUG FXUYH$
EODQNFRQWURORIPHWKDQROZDWHUPL[WXUHZDVUXQLQHDFKDVVD\$OODVVD\VZHUHFRQGXFWHGLQWULSOLFDWH5HVXOWVZHUH
H[SUHVVHGDVPLOLPROHV7UROR[HTXLYDOHQWVSHUOLWHU

2.4.Total phenolic content 
 
7KH DPRXQW RI WRWDO SKHQROLF FRPSRXQGV LQ WKH SXPSNLQ IUXLWV H[WUDFW ZDV GHWHUPLQHG FRORULPHWULFDOO\ ZLWK
)ROLQ&LRFDOWHXUHDJHQWE\XVLQJWKHPHWKRGGHVFULEHGE\6LQJOHWRQDQG5RVVLZLWKVRPHPRGLILFDWLRQV7R
POH[WUDFWVGLOXWHGZLWKXOWUDSXUHZDWHUPOELGLVWLOOHGZDWHUEODQNPORIHDFKVWDQGDUGVROXWLRQZHUH
LQWURGXFHGLQODERUDWRU\IODVNVRIPODQGDGGHGHYHU\POUHDFWLYH)ROLQ&LRFDOWHXGLOXWHGZLWKXOWUDSXUH
ZDWHU$IWHUPLQPORIVRGLXPFDUERQDWHVROXWLRQZDVDGGHGDQGWKH\ZHUHNHSWLQWKHLQFXEDWRUGXULQJ
KDWWKHURRP¶VWHPSHUDWXUH
7KH DEVRUEDQFHZDVPHDVXUHG DW QPE\ XVLQJ DPRGHO HYROXWLRQ GRXEOH EHDP VFDQQLQJ89YLVLEOH
VSHFWURSKRWRPHWHU3&FRQWUROZLWK9,6,21SURVRIWZDUH$VWDQGDUGFXUYHZDVSUHSDUHGE\XVLQJ
DQGPJ/VROXWLRQVRIJDOOLFDFLGLQPHWKDQRODQGZDWHUYY*DOOLFDFLGZDVXVHGDVWKHUHIHUHQFH
VWDQGDUGDQGWKHUHVXOWVWRWDOSKHQROLFFRQWHQWZHUHH[SUHVVHGDVJDOOLFDFLGHTXLYDOHQWV*$(LQPLOOLJUDPVSHU
OLWHU

2.5. Statistically analyses 
 
7KHH[SHULPHQWDOUHVXOWVZHUHLQWHUSUHWHGVWDWLVWLFDOO\E\$129$6WDWJUDSKLFV3OXVVRIWZDUHXVLQJDQDO\VLVRI
YDULDQFHVLQJOHIDFWRU7XNH\/6'WHVWZDVXVHGWRVKRZWKDWYDOXHVGLIIHUVLJQLILFDQWO\DW3 7KHFRUUHODWLRQ
FRHIILFLHQWVEHWZHHQFDXJKWTXDOLW\SDUDPHWHUVZHUHSHUIRUPHGE\PXOWLSOHFRUUHODWLRQFRHIILFLHQWV

5HVXOWVDQGGLVFXVVLRQV

$VVWDWHGLQWKHOLWHUDWXUHWKHPRVWLPSRUWDQWELRFKHPLFDOFRPSRQHQWVRIWKHSXPSNLQIUXLWVDUHWRWDOGU\PDWWHU
VROXEOHVROLGFRQWHQWDQGFRQWHQWRIFDURWHQRLGV'DQLOFKHQNRHWDO7KXVIRU WKHVL[VDPSOHVRISXPSNLQ
WKHUHZHUHGHWHUPLQHGWKHIROORZLQJWRWDOGU\PDWWHUFRQWHQWVROXEOHVROLGFRQWHQWUHIUDFWLYHLQGH[WRWDOFDURWHQH
FRQWHQWWKHWRWDOSRO\SKHQROVDQGDQWLR[LGDQWDFWLYLW\LQWKHHTXLYDOHQWRI7UROR[DQGDVFRUELFDFLG
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7KHKLJKFRQWHQWRIVROXEOHGU\VXEVWDQFHFRUUHVSRQGVWRDQDFFXPXODWLRQRIVXJDUVZKLFKLWLVYHU\LPSRUWDQW
LQWHUPVRIWKHVHQVRULDODVSHFW*DMF:ROVNDHWDO
7KHFRQWHQWRI WKHSXPSNLQ IUXLWVYDULHGZLGHO\ 7DEOH5HJDUGLQJ WKHFRQWHQWRI WKHSXPSNLQ IUXLWVDW WKH
VWXGLHGJHQRW\SHV LW UDQJHGIURP%UL[DWFXOWLYDUWR%UL[DWFXOWLYDU$FFRUGLQJWR0XUNRYLFHWDO
 *DMF:ROVND HW DO  *DMHZVNL HW DO  DQG =LQDVK HW DO  WKH JHQRW\SHV LQIOXHQFH
VLJQLILFDQWO\ WKH FRQWHQW RI WKHPHQWLRQHG HOHPHQWV DQG WKH WRWDO FDURWHQRLGV 2Q WKH FDUURW +R]D *K  
WKURXJKDQDO\VLVRIELRFKHPLFDOFRPSRVLWLRQRIVHYHUDOFXOWLYDUVRIFDUURWREWDLQHGYDOXHVRI

7DEOH4XDOLW\SDUDPHWHUVRISXPSNLQFXOWLYDUV
*HQRW\SHV 7'0

660
%[
+XPLGLW\

5HIUDFWLYHLQGH[
3RSXODWLRQ DE D DE QV
3RSXODWLRQ EF DE DE QV
3RSXODWLRQ EF DEF D QV
3RSXODWLRQ F EF D QV
3RSXODWLRQ EF EF DE D
QV
3RSXODWLRQ D F E D
QV
/6'    
7'6±WRWDOGU\VXEVWDQFH6'6VROXEOHGU\VXEVWDQFH
QVQRWVLJQLILFDQW

5HJDUGLQJWKHWRWDOGU\ VXEVWDQFHFRQWHQW WKHREWDLQHGUHVXOWVKDYH LQGLFDWHGVLJQLILFDQWGLIIHUHQFHVEHWZHHQ
WKHVDPSOHV7KH\UDQJHGEHWZHHQDWFXOWLYDUDQGDWFXOWLYDU7KHKLJKHVWYDOXHVZHUHUHFRUGHG
E\ WKH FXOWLYDUV  DQG  ZKLOH WKH RWKHU  FXOWLYDUV KDG VLPLODU YDOXHV $JQLHV]ND 1DZLUVND2OV]DĔVND 
VWXGLHGYDULRXVFRPELQDWLRQVRISXPSNLQSXUHHHQULFKHGZLWK-DSDQHVH*XWLUDVSEHUULHVFKHUULHVDSSOHVDQGWKH
FRQWHQW RI7'0$W WKH SXPSNLQ FRQILUPHGRXU ILQGLQJV=LQDVK HW DO  VWXG\ FRQGXFWHGRQSXPSNLQ
IUXLWVUHFRUGHGWRWDOGU\PDWWHUYDOXHVUDQJLQJEHWZHHQDQGZKLFKFRQILUPHGWKHYDOXHVREWDLQHGLQWKH
SUHVHQWVWXG\+R]D*KPHDVXUHGWKHWRWDOGU\VXEVWDQFHLQFXOWLYDUVRIFDUURWVSHFLHVZLWKKLJKFRQWHQWLQ
QXWULHQWVDQGVLPLODULQIOXHQFHWKRVHRISXPSNLQDQGWKHREWDLQHGYDOXHVZHUHWRRQILUVWKDUYHVWDQG
IURPWKHODVWKDUYHVW
7KHKXPLGLW\ UDQJHGEHWZHHQDQGZLWKGLIIHUHQFHVEHWZHHQ WKHVWXGLHGVDPSOHV7DEOH7KHVH
YDOXHVKDYHEHHQFRQILUPHGE\RWKHUDXWKRUVWRR)HGKDHWDO$FFRUGLQJWRDVWXG\FRQGXFWHGE\/HHDQG
/LPRQVRPHSXPSNLQFXOWLYDUVLQ6SDLQWKHKXPLGLW\RIIUXLWVUDQJHGEHWZHHQDQG'HWHUPLQLQJ
WKLVSDUDPHWHULVYHU\LPSRUWDQWEHFDXVHWKHIORXUFDQEHREWDLQHGIURPWKHSXOSRIWKHSXPSNLQDQGLQWKLVSURFHVV
WKHKXPLGLW\LVYHU\HORTXHQWIRUWKHSURFHVVRUV
7KHDQWLR[LGDQWDFWLYLW\RIYHJHWDEOHVSHFLHVLVDYHU\LPSRUWDQWTXDOLW\SDUDPHWHULQWHUPVRIQXWULWLRQ
7KHWRWDOFDURWHQHFRQWHQWUHFRUGHGYDOXHVEHWZHHQDQGPJJIPZLWKWKHKLJKHVWYDOXHVDWWKH
FXOWLYDUDQGWKHORZHVWYDOXHVDWWKHFXOWLYDU7DEOH7KHVHYDOXHVDUHFRQILUPHGE\RWKHUUHVHDUFKHUVWRRZKR
FDUULHG RXW REVHUYDWLRQV DW GLIIHUHQW YDULHWLHV RI SXPSNLQ JURZQ ZLWK QLWURJHQEDVHG IHUWLOL]HU RU ZLWK RUJDQLF
IHUWLOL]DWLRQ $QLWD %LHVLDGD HW DO  $JQLHV]ND 1DZLUVND2OV]DĔVND HW DO  RU ZKR ZHUH LQWHUHVWHG LQ
YHJHWDEOHVSHFLHVZLWKKLJKFDURWHQHFRQWHQWVXFKDVSXPSNLQ'DQLOFKHQNR0XUNRYLFHWDO*DMHZVNLHW
DO$FFRUGLQJWR3DXODXVNLHQHHWDOZKRFRQGXFWHGDVWXG\RQYDULHWLHVRISXPSNLQRI/LWKXDQLDQ
RULJLQWKH\KDYHIRXQGVLJQLILFDQWGLIIHUHQFHVEHWZHHQYDULHWLHVZLWKYDOXHVWKDWUDQJHGEHWZHHQDQGPJ
JCucurbita moschataZKLFKLQFOXGHVFXOWLYDUVDQGKDGWKHKLJKHVWYDOXHVYDOXHVFRQILUPHGE\RWKHUDXWKRUV
WRR$]HYHGR0HOHLURDQG5RGULJXH]$PD\D.DQGODNXQWDHWDO.XU]HWDO
,Q DQRWKHU VWXG\ SUHYLRXVO\ FDUULHG RXW WZHQW\WZR YDULHWLHV RI C. moschata KDYH EHHQ HYDOXDWHG DQG WKH
UHSRUWHGUHVXOWVDUHHTXLYDOHQWWRWKRVHLQWKHSUHVHQWVWXG\$]L]DKHWDO/XFLD0DULD-DHJHUGH&DUYDOKRHW
DO
7KH DQWLR[LGDQW DFWLYLW\ GHWHUPLQHG WKURXJK WKH 7UROR[ PHWKRG H[SUHVVHG LQ PPRO/ UDQJHG IURP 
PPRO/IRUFXOWLYDUWRPPRO/IRUFXOWLYDU7DEOH$OVRUHJDUGLQJWKHDQWLR[LGDQWDFWLYLW\GHWHUPLQHG
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E\WKHDVFRUELFDFLGFRQWHQWH[SUHVVHGLQPJ/WKHSUHYLRXVO\UHVXOWVDUHFRQILUPHG7KHVHYDOXHVDUHFRQILUPHGE\
RWKHUDXWKRUVWRR3DXODXVNLHQHHWDO*DMHZVNLHWDO
7KHDQWLR[LGDQWDFWLYLW\H[SUHVVHGLQFRQWHQWRIDVFRUELFDFLGKDGWKHKLJKHVWFRQWHQWDWFXOWLYDUZLWKDYDOXHRI
PJ/DQGWKHORZHVWYDOXHVDWFXOWLYDUVDQGZLWKYDOXHVRIDQGPJ/$PRQJWKHRWKHU
FXOWLYDUVWKHUHZHUHQRVLJQLILFDQWYDULDWLRQV
=LQDVKHWDOLQDVWXG\RQSXPSNLQFXOWLYDUVGHWHUPLQHGWKHDVFRUELFDFLGFRQWHQWZKLFKUHFRUGHGYDOXHV
UDQJLQJEHWZHHQDQGPJJ6LPLODUUHVXOWVZHUHUHSRUWHGE\6XGKDNDUHWDOZKLFKVKRZHG
WKDW WKH DVFRUELF DFLG UDQJHG IURP FXOWLYDU WR FXOWLYDU 0DQ\ UHVHDUFKHUV KDYH UHSRUWHG WKDW WKH SXPSNLQ LV D
YDOXDEOHVRXUFHRIDVFRUELFDFLGZKLFKSOD\VDPDMRUUROH LQQXWULWLRQZLWKYLWDPLQ&DVDQWLR[LGDQWV'XNHDQG
$\HQVX6XGKDNDUHWDOVXJJHVWLQJWKHSRWHQWLDORIFXOWLYDUVRIWKHCucurbitaVSHFLHV
7KHWRWDOSRO\SKHQROFRQWHQWH[SUHVVHGLQPJ*$(/YDULHGZLGHO\ZLWKLQWKHVWXGLHGORFDOSRSXODWLRQV7KXV
WKHKLJKHVWYDOXHZDVUHFRUGHGDWFXOWLYDUZLWKPJ*$(/DQGWKHORZHVWYDOXHZDVUHFRUGHGDWFXOWLYDU
ZLWKPJ*$(/7KHFXOWLYDUVDQGKDGVLPLODUYDOXHV7DEOH
7KH SKHQROLF FRPSRXQGV DUH DVVRFLDWHG ZLWK WKH DQWLR[LGDQW DFWLYLW\ DQG SOD\ DQ LPSRUWDQW UROH LQ WKH
VWDELOL]DWLRQRIWKHOLSLGSHUR[LGDWLRQ<HQHWDO

7DEOH7RWDOFDURWHQHSKHQROLFVDQGDQWLR[LGDQWDFWLYLW\RISXPSNLQVFXOWLYDUV

*HQRW\SHV
&RQWHQWRI
7RWDOFDURWHQH
PJJIP
7RWDO
SKHQROLVFRQWHQW
PJ*$(/
$QWLR[LGDQWDFWLYLW\
PPRO/
$QWLR[LGDQWDFWLYLW\
PJ/
3RSXODWLRQ
DE D D D
3RSXODWLRQ
DE E E E
3RSXODWLRQ
EF I E E
3RSXODWLRQ F H G G
3RSXODWLRQ F F H G
3RSXODWLRQ D G F F
/6'    
JDOOLFDFLGHTXLYDOHQWV7UROR[HTXLYDOHQWVDVFRUELFDFLGHTXLYDOHQWV

7KHFRUUHODWLRQVEHWZHHQFHUWDLQTXDOLW\SDUDPHWHUVRIWKHSXPSNLQIUXLWVDUHVKRZQLQ7DEOH
7KH VLJQLILFDQWO\ SRVLWLYH FRUUHODWLRQV ZHUH IRXQG EHWZHHQ WKH 6'7 DQG WRWDO FDURWHQH 2WKHU GLVWLQFW
VLJQLILFDQWO\ SRVLWLYH FRUUHODWLRQV ZHUH IRXQG EHWZHHQ WKH SRO\SKHQROV FRQWHQW DQG WKH DQWLR[LGDQW DFWLYLW\
GHWHUPLQHG E\ WKH 7UROR[PHWKRG DQG EHWZHHQ SRO\SKHQROV DQG DQWLR[LGDQW DFWLYLW\ HTXLYDOHQW WR DVFRUELF DFLG
$OVR WKHUHZHUH UHFRUGHG SRVLWLYH FRUUHODWLRQV DPRQJ WKH RWKHU FKHPLFDO SDUDPHWHUV EXW LQVLJQLILFDQW RQHV 7KH
OLWHUDWXUH FRQILUPV WKDW ZKHQ IUXLWV DQG YHJHWDEOHV ZLWK D KLJK FRQWHQW RI FDURWHQH DUH FRQVXPHG D SRZHUIXO
DQWLR[LGDQWDFWLYLW\RFFXUVLQWKHERG\EHFDXVHEHWZHHQWKHVHWZRHOHPHQWVLVDVWURQJFRUUHODWLRQ

7DEOH&RUUHODWLRQVEHWZHHQFKHPLFDOFRPSRXQGVDQDO\VHGRISXPSNLQFXOWLYDUV

6SHFLILFDWLRQ

7RWDO
&DURWHQ
PJJIP
7RWDO
SRO\SKHQROV
PJ*$(/
$QWLR[LGDQW
DFWLYLW\
P0RO/
$QWLR[LGDQWDFWLYLW\
PJ/
6'7    
660%[    
7RWDOFDURWHQH    
3RO\SKHQROV    
$QWLR[LGDQWDFWLYLW\    
U±3 U±3 U±3 
7UROR[HTXLYDOHQWVDVFRUELFDFLGHTXLYDOHQWV

7KHUHDUHRSLQLRQVWKDWWKHSXPSNLQIUXLWVWKDWKDYHKLJKVXJDUFRQWHQWDQGKLJKWRWDOFDURWHQRLGVDUHFRQVLGHUHG
YHU\JRRGTXDOLW\IUXLWV&RUULJDQHWDODQGWKH\FDQEHFRQVXPHGUDZ
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&RQFOXVLRQV

7KH ORFDO SXPSNLQ SRSXODWLRQV ZKLFK ZHUH VWXGLHG KDG D YHU\ GLYHUVH ELRFKHPLFDO FRPSRVLWLRQ ZKLFK
GHPRQVWUDWHVWKHGLIIHUHQWEHKDYLRXUGHSHQGLQJRQWKHFOLPDWHVSHFLHVDQGJHQRW\SH
7KH KLJKHVW 660 DFFXPXODWLRQ ZDV UHFRUGHG E\ WKH ORFDO SRSXODWLRQV   DQG  WKH KLJKHVW YDOXHV RI WRWDO
FDURWHQHVZHUHUHFRUGHGE\WKHORFDOSRSXODWLRQVDQGDQGWKHKLJKHVWYDOXHVRIWKHDQWLR[LGDQWDFWLYLW\DQG
WRWDOSRO\SKHQROVZHUHUHFRUGHGE\WKHSRSXODWLRQ
7KHSXPSNLQFRQVXPSWLRQLQ5RPDQLDFRXOGEHSURPRWHGPRUHDJJUHVVLYHO\LQRUGHUWRLQFUHDVHWKHFRQWHQWRI
YLWDPLQ$DPRQJWKHSRSXODWLRQZKLFKKDVDQDQWLR[LGDQWHIIHFWRQIUHHUDGLFDOVLQWKHERG\0RUHVWXGLHVVKRXOG
EHSHUIRUPHGWRLGHQWLI\WKHJHQRW\SHVZLWKDKLJKHUWRWDOFDURWHQHFRQWHQWSRO\SKHQROVFRQWHQWRUKLJKDQWLR[LGDQW
DFWLYLW\

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